Regulation of lung fibroblast alpha-smooth muscle actin expression, contractile phenotype, and apoptosis by IL-1beta.
IL-1 is important in regulating lung inflammation and potentially fibrosis as well. To clarify the role of this cytokine vis-à-vis changes in lung fibroblast phenotype in pulmonary fibrosis, the effects of IL-1beta on isolated lung fibroblasts were examined. Rat lung fibroblasts were treated with increasing doses of IL-1beta and examined for effects on cell number, alpha-smooth muscle actin expression, apoptosis, nitric oxide (NO) production, and contractility in collagen gels. The results show that IL-1beta caused dose-dependent down-regulation of alpha-smooth muscle actin protein and mRNA expression. The kinetics of mRNA inhibition was rapid and preceded the effects on protein expression. This IL-1beta-induced decrease in actin expression was associated with inhibition of contractility evaluated using fibroblast-populated collagen gels. Since IL-1beta inhibition of actin expression was accompanied by reduction in cell number, the effect on apoptosis was examined. Significant increase in the number of apoptotic nuclei and DNA fragmentation was observed upon IL-1beta treatment, with a dose-response curve that mirrored that for the decline in actin-positive cells. More than one-half of the apoptotic cells were actin positive at high IL-1beta doses, suggesting that the actin-expressing cells may be more susceptible to IL-1beta-induced apoptosis. IL-1beta also induced NO production in these cells, which was inhibited by NG-monomethyl-L-arginine. Similarly, IL-1beta-induced apoptosis and inhibition of actin expression were inhibited by this arginine analogue. Hence, induction of apoptosis by IL-1beta via NO production may be an important mechanism for regulating lung fibroblast alpha-smooth muscle actin expression, and consequently its contractile phenotype as well.